Long-term correlations between solar wind parameters obtained from the MIT experiment on IMP-8 and micropulsation measurements made by the Universith dell'Aquila have shown a correlation between solar wind speed and micropulsation activity in the period range from -37s to ~16s with a correlation coefficient greater than 0.7 for zero delay. For the period range from ~16s to -6s, a higher correlation is found between the time derivative of the solar wind speed and the micropulsation activity than between the speed and micropulsation activity. A specific event where there are clear dynamic pressure pulses in the incoming solar wind has been examined to study the onset of micropulsations. This onset does not appear to be as sudden as one might expect. 
. It is not known exactly how these pulsations are generated. Vellante et al. (1988) found that there seem to be two classes of micropulsation frequencies. The primary mode appears to be the resonant frequency of the local field line and a second mode, about half that frequency, is an "outside driver."
The resonant frequency of the local field line is determined by propagating an Alfven wave along the magnetic field line that emerges from the earth at that magnetic latitude, in effect putting a kink in the local field line and finding the resulting frequency. At L'Aquila, where our experiment is located, that frequency is about 13 i 2seconds.
A flux-gate magnetometer experiment was installed near L'Aquila, Italy, in 1983 by the Gruppo Italiano di Fisica Cosmica (GIFCO) at the Universit'a dell'Aquila. This experiment continues to measure variations in the local magnetic field.
In 1972, MIT flew a Faraday cup experiment on the IMP-8 spacecraft. This experiment measures parameters of the solar wind such as velocity, density, and temperature.
Professor Umberto Villante, of the Universith dell'Aquila saw a unique opportunity to relate, on a statisitical basis, data from these two experiments. Pooling their data together, the two groups were able to examine observations from the entire year of 1985 in terms of how the solar wind affects the earth's magnetosphere. Previously, this kind of comparison had been done only on a small scale: a few "good" events or statistically for a few weeks. This is the first analysis to compare data from a solar wind plasma experiment with an Earth-based magnetometer for the period of an entire year.
Using this extended data base, we determined correlations of plasma parameters with micropulsation activity. The remainder of this paper examines this analysis in further detail. We found, as have others, that the velocity of the solar wind correlates well with micropulsation activity, however we have also found that it is the time derivative of the velocity that actually drives pulsations in some frequency bands.
History and Theory
There is still disagreement as to the origins of micropulsations in the magnetosphere. Most daytime activity is currently thought to be related to waves generated upstream of the bow shock by protons reflecting off the shock and creating conditions for cyclotron waves as they interact with the incoming wind (Gul 'elmi, 1974) . Supporting this theory, the relationship Some features of micropulsations, that might be indicative of their origin, were found long ago. Saito (1964) showed that pulsation activity correlates well with solar wind speed. This The Kelvin-Helmholtz instability develops when there is relative motion at the interface between two plasmas. Like "wind over water," waves are likely to develop at this interface.
In the situation of the magnetosphere, the waves would be generated on the sides of the magnetopause where the interplanetary solar wind passes by the relatively stationary plasma of the magnetosphere. These waves are amplified when the relative velocity exceeds a critical value.
So large amplitude waves are more likely to be driven by high speed solar wind, but smaller waves will be driven all the time.
There are some problems with the model involving Kelvin-Helmholtz instability generation of micropulsations. One problem is the fact that micropulsations are not observed continuously. The prediction based on this model would be that the micropulsations would be observed as long as there is a difference in the velocities of the plasmas at the interface. The solar wind does blow continuously. There is no explanation in this model of the observed relation of the period of micropulsations to the magnitude of the IMF. Lastly, and perhaps most convincingly, Green (1979) found that the waves propagated from the night side to the day side, that is to say, the wrong way.
Greenstadt (1972) suggested that waves already in the solar wind can interact with the magnetosphere and generate waves that would propagate down to the surface. An IMF perpendicular to the bow shock would provide the best circumstances for the transfer of oscillations to the magnetopause. Upstream waves are generated when protons reflect off the bowshock and go upstream. This results in cyclotronic plasma instability that can generate waves.
For small cone angles, the waves can more easily be transmitted into the magnetosphere, and conversely, an IMF parallel to the magnetopause would make it very difficult to transmit that events tend to occur in two separate ranges, Pi = 25 ± 5s, and P 2 = 13 ± 2s. The spectra appear consistent with a wide source spectrum peaked at P1 from waves originating outside the magnetosphere and with a resonant mechanism at P 2 roughly the fundamental resonant period of the local field line.
Supporting this hypothesis are the observations that the events of period P 2 are strongly monochromatic as would be expected for standing oscillations of local field lines, and tend to occur along the east-west component, the component which is generally observed to be related with field line resonance phenomena. P 1 events, on the other hand, are much less monochromatic and tend to perturb both the east-west and and north-south components and are more often observed in the morning, implying that they are driven by the solar wind.
Chapter 3 Experiments and Results
The two experiments used to provide data for this experiment are the Earth-based magnetometer experiment in Preturo, Italy, and the plasma science experiment on the IMP-8 spacecraft.
The magnetometer measures variations of the earth's local magnetic field in three orthogonal directions. Periods of less than about 10 seconds are filtered out of the measurement chain. The sixty bands were clustered into seven larger bands to make some of the initial analysis of the data a bit less clumsy. When we began to see some results emerge, we regrouped the bands in a way that corresponded to effects we saw in the phenomenology. This phenomenology and the resulting groupings are described below and shown in Figure 4 The time resolution of the magnetometer data is about one second. For the plasma data, it is at best about one minute. In both cases, for the majority of the work done, daily and hourly averages of both data sets were used over the time period of 1985.
It has been shown that, in small samples and on individual bases, high velocity solar wind is highly correlated with the onset of micropulsation activity. We attempted to verify this conclusion on a statistical basis covering all of 1985 as our information base. Using hourly averages, we ran Pearson cross correlations with time lags ranging from -48 hrs. to +48 hrs.
We found, as expected, that the speed of the solar wind is clearly correlated to micropulsation activity in all of the frequency bands. The best correlation coefficients (p = 16 -36 sec) were greater thanr = 0.7. In some frequency bands however, (p = 6 -16 sec) the peak occured not at zero or a positive lag time, but rather at a negative lag time, implying that the micropulsations preceded the increases in solar wind speed by about 25 hours. We theorized that the micropulsations were not induced by simple high velocity streams, but rather by the increases in the velocity. The implication is that when the shape of the magnetosphere is changing, it generates micropulsations, and that these changes in shape correspond to changes in solar wind speed.
We switched our analysis from one hour resolution to one day resolution because the features we saw in the correlations were on a timescale of longer than a day. Doing so also made the data significantly easier to handle and improved our correlation somewhat.
To verify this possibility, we looked for a correlation between the velocity temporal gradient and the pulsation activity. To determine the velocity gradient on day n, we simply subtracted the speed of day n from the speed on day n + 1. Correlating these velocity gradients with pulsation activity, we found the correlations themselves to be lower but peaked at AT = 0 days for all periods but that from p = 16 -36 seconds. The correlation with velocity gradients suggests a few things. First, we know that velocity gradients occur most often in stream interaction regions. It seems a likely possibility that the strong correlation with the velocity gradient is related to a strong correlation with some other feature of these interaction regions. We also feel intuitively that it is not simply the velocity of the wind which drives the pulsations, rather it seems it should be the dynamic pressure or energy flux, pv2 or pos that drives the changes.
We explored these possibilities by determining these parameters and testing their correlation with pulsation activity in the same manner we used for the velocity and the velocity gradient.
Some of the features characteristic of stream interaction regions are an increase in density and temperature and a small shift in the angular direction. We found the correlation with the density p to be strongly negative ~0.5, with a lag time similar to the velocity and that with the thermal speed, w, and change in angular direction, , to be very small. The strong negative correlation with the density is to be expected if the velocity is positively correlated because the flux, pv, generally remains constant.
Neither form of pressure is well correlated with micropulsation activity, and neither are their time derivatives. This is not a surprising result considering that the density, p, is negatively correlated and the velocity, v, is positively correlated.
Otherinvestigatorshavereported anecdotal evidence that the "cone-angle,"<= arccos B, of the magnetic field is related to micropulsation activity. What has been witnessed is that the onset of micropulsation activity is accompanied by sharp increases in the cone-angle of the B field. In an attempt to verify this on a statistical basis, using the same methods as above, we found that the correlation is very small, at least on the timescale of one day.
In an effort to see, in a high resolution example, the effect we had been studying on a statistical basis, we examined data from day 203 (July 21) of 1988. The day was remarkable because the effects of a large solar flare were becoming visible. There were two large pulses that day. The first at 0600 UT was primarily a jump in velocity and the second at 1330 was primarily a pressure (po 2 ) jump.
As we see in figure 4 .5 the first pulse, the jump in velocity, is accompanied by a strong increase in pulsation activity. Later in the day, after the pulsations have settled down a bit, the strong pressure pulse is accompanied by little to no increase in activity.
This supports what we have been seeing statistically. The increases in velocity generate micropulsations and the increases in pressure do not.
Chapter 4

Conclusions
We have found that the correlation between the solar wind velocity temporal gradient and micropulsations of the magnetosphere is sharply peaked at AT = 0. Previously it had been observed that the solar wind velocity drives micropulsations. However it seems that it is the change in velocity which is the critical factor. 
